Electrocardiographic patterns of myocardial infarction are rarely found in infancy and suggest, in the first place, an anomalous origin of the left coronary artery. Five infants with such electrocardiograms are reported. In all coronary heart disease could be ruled out, in 4 
E LECTROCARDIOGRAPHY in infancy is primarily of value in the clarification of abnormal rhythms or in the diagnosis of congenital heart disease by the early detection of hypertrophy or strain of atria and ventricles. Electrocardiographic alterations attributable to functional or organic myocardial derangement have received only scant attention because of the difficulties in distinguishing changes due to primary myocardial disease from normal changes taking place during the first months of life, and the rarity of alterations sufficiently characteristic to suggest specific clinical syndromes. Patterns typical of coronary disease became the subject of special reports, [1] [2] [3] particularly when one of the several causes of occlusive coronary disease in infants and children4' 6 could be ruled out on the basis of autopsy findings.
The fallacy of diagnosing coronary heart disease solely on the basis of "typical" eleetrocardiographic features is well known for the adult. It can be mimicked by a variety of etiologic factors-degenerative, inflammatory, parasitic, and neoplastic processes-as well as by the effects of drugs, physical agents, emotional states, and even body shape. Dis- regarding these possibilities, we erroneously diagnosed a congenital anomaly of the coronary blood supply in 2 infants in whom outstandinog alterations of the electrocardiogram were the principal available source of information during an acute fulminating fatal disease. In 3 other cases with similar electrocardiographic changes coronary artery disease could be ruled out because of protracted clinical observation and a consideration of circumstances under which these changes developed.
The electrocardiographic features of these 5 cases and a comparison of such "false" coronary patterns with true ones documented in the literature are the subject of this report.
MATERIAL
Case 1 was a 10-day-old Negro girl who developed cough and dyspnea a few hours before hospitalization. She was in acute respiratory distress with a respiratory rate of 80, a regular pulse of 160, and a temperature of 99.6 F. Except for wheezing over both lungs, the physical findings of the respiratory system were normal. The heart seemed enlarged, but no murmurs were heard. The liver was felt 3 to 4 fingerbreadths below the right costal margin. X-ray revealed cardiomegaly and signs of congestion in both lungs. The hemoglobin was 18.1 Gm. per cent, and the white blood cell count was 10,600, with a normal differential count. The electrocardiogram ( fig. 1 ) showed sinus tachycardia of 140 with a P-R interval of 0.12 second. Prominent Q waves and convex elevated S-T segments merging with small inverted T waves were present in leads II, III, aVF, V5, and V6.
Reciprocal QRS and ST-T alterations were found in aVR and in the right precordial leads. The electrocardiogram was interpreted to represent recent injury with necrosis of the posterolateral wall and apex, and on this basis an abnormal origin of a coronary artery from the pulmonary trunk was suspected. The below the costal edgle. The heart showed moderate enllargement, a diastolic gallop, and an accentuated second heart sound in the pulmonic area; no nlurimurs or friction rubs were noted. At x-ray and fluoroscopy., all chambers of the heart appeared enlarged. The pulmonary vascularity was norlmal.
Tlhe electrocardiogramii ( fig. 3 , [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] showed as the outstanding abnormality all ST-T deviation of discordant type. Ill leads I, aVr, and V4 to Vr,, the kS-T was mitarkedly\ elevated in contrast to equally prominent S-T depression in Il, III, aVF, and V1~to V,. Merging-of these displaced S-T segmltents with T waves resulted in all almost ml1onlophlasic" appearance in some leads, pointing to severe acute injury of the anterolateral wall.
The platient was thought to be in congestive heart failure, ( fig. 4, 8-30 ) revealed the following changes in comparison with the first: the sinus rate was reduced to 136 and the P-R prolonged to 0.24 second. The QRS complexes were mainly inverted in leads I, aVL, and aVF, and predominantly upright in III and aVR as well as in the right precordial leads. The S-T segment showed a conspicuous discordant displacement, being elevated in II, III, aVR, and in the right precordial leads, and depressed in all other leads. T waves could not be separated from the S-T segment and the Q-T interval appeared abnormally short (0.20 second instead of 0.26 second + 0.05, as expected at this rate.10 These changes suggesting acute injury involving the diaphragmatic and anterior walls were attributed to unusual digitalis effects, since they were transitory and disappeared in a few days.
An angiocardiogram was taken at 7 weeks of age. It showed that the left heart chambers filled immediately from the right atrium. A left aortic arch was seen to originate from the left ventricle, and a tiny pulmonary artery appeared to communicate with the right ventricle. The [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] showed an unchanged sinus rate and P-R interval. The precordial leads revealed prominent R waves with an upright T wave in the right precordial leads and predominant S waves in the left, suggesting right ventricular hypertrophy. In the limb leads were conspicuous, discordant S-T deviations elevation in II, III, and aVF, and depression in I and aVL; T waves were not clearly discernible. The Q-T interval appeared foreshortened but when measured in the precordial leads was 0.26 second, well within the normal range.'0 These changes resembling effects of acute injury of the posterior (diaphragmatic) wall, were attributed to unusual digitalis effects, as in case 4. They disappeared in 2 subsequent electrocardiograms.
The patient died after 3 weeks from progressive respiratory insufficiency. Autopsy revealed acute interstitial pneumonia and hemorrhagic bronchopneumonia. There were multiple congenital abnormalities, including a partial anomalous connection of the pulmonary veins to the right atrium, atresia of the upper portion of the vena cava, and entrance of the hepatic vein into the right atrium. In cases 1 and 2, in addition, alterations were found in the direction of initial forces of ventricular depolarization, resulting in prominent Q waves in limb and precordial leads. In cases 1 and 3, inversion of T waves was recorded at the time of the S-T deviations or after the disappearance of the latter, indicating a change in the magnitude, direction, and duration of repolarizing forces in some of the affected myocardium. Unless the very unlikely assumption were made that electrogenesis in the infant's heart differs from that in the adult human heart or in the experimental animal, the electrocardiographic features must be explained in the light of present knowledge concerning the genesis of injury effects in general and their manifestations in the scalar electrocardiogram with respect to the location of the exploring electrodes.14 In cases 1 and 2, there was an anatomic cause for the pronounced electrocardiographic abnormalities, consisting of a severe inflammatory lesion with diffuse interstitial-cell iiifiltration and focal necrosis of myocardial fibers, a combination considered by the pathologists to be characteristic of viral myoearditis.7 Electrocardiographically, the pattern closely resembled, in all aspects, a recent myoeardial infaret of the posterior and posterolateral (diaphragmatic) walls of the left ventricle. That diffuse myocarditis in children and adults may imitate in the electrocardiogram a recent myocardial infaret has been shown previously." 17 However, S-T deviations in particular are not a constant feature in this condition. [18] [19] [20] [21] [22] [23] In our cases the analogy with a pattern of acute infaret was particularly striking in view of the deep Q waves in the left precordial leads in one, and in leads III and aVF in the other. Since no confluent area of tissue necrosis was found anatomically, a severe functional alteration of a large portion of the myocardium must have been present, resulting in the failure of the latter to contribute electromotive forces to the initial stages of ventricular activation. The antemortem diagnosis of an abnormal blood supply to the myoeardium, on the basis of a congenital anomaly, was disproved by the findings at autopsy of coronary arteries with normal origin and distribution.
On the basis of this experience, the possibility of an acute myocarditis was considered ill the interpretation of the bizarre S-T deforinations in the first record of case 3 ( fig. 3 , [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] . This case bears a striking similarity in clinical and electrocardiographic aspects to a case reported recently2 and interpreted as inyocardial infaretion. Both children were older than 1 year and the onset of acute heart failure, cardiomegaly, and electrocardiographic abnormalities followed a respiratory infection.
In both, clinical symptoms promptly disappeared after adequate digitalization, but enlargement of the heart persisted and serial electrocardiograms showed an evolution similar to a recent anterolateral wall infaret. Although the latter is the classical electrocardiographic manifestation of an anomalous origin of the left coronary artery. this diagnosis was discarded in our case, and that of an acute myocarditis was preferred, iii view of the clinical course and the favorable outcome. Infants ill because of an anomalous origin of the left coronary artery very rarely live beyond 1 year of age and usually die in the third to fifth month,24 whereas recovery from acute myocarditis is not uncommon, especially in older infants.e In cases 4 and 5, the discordant S-T deviations resembling acute injury in the diaphragmatic aspects of the heart were attributed to unusual digitalis effects, since their development and disappearance coincided with administration and withdrawal of the drug. At autopsy no anatomic cause was detected to account for these transient electrocardiographic changes. A common coronary ostium in the aorta, present in case 4, does not interfere with normal blood supply to the myocardium. 23 We are aware that electrocardiographic changes of the type illustrated in figures 4 and 5 are at variance with the usual effects of digitalis in adults26-29 as well as in children and infants. [30] [31] [32] Ordinarily the S-T deviations develop in a direction opposite to, rather than parallel to, the main QRS de- flection, in keeping with experimentally produced lesions in the subendocardium. 33' 34 However, in some of these experiments, S-T elevations of the type discussed were produced when the animals were exposed to toxic doses of digitalis.35
Some of the other changes that developed in case 4, together with the S-T deviations, viz., the prolongation of the P-R interval and the foreshortening of the Q-T, are in keeping with known digitalis effects. More difficult to explain are the alterations in the direction of the QRS complexes that occurred in the limb and right precordial leads in the 2 records of figure 4 . A change in the position of the heart appears unlikely, since the P-wave contour remained practically the same in all leads. A better explanation may be that, in this instance, the abnormal electromotive forces responsible for the S-T deviations were "injury currents of activity (demarcation potentials) '113, 15 rather than "injury cur- rents of rest." The latter are thought to produce S-T deviations primarily by shifting the T-P segment relative to the QRS inscription; the former come into action by virtue of incomplete depolarization of myocardial fibers and thus may result in significant QRS alterations in addition to deviations of the S-T segments.
Our error in diagnosing a congenital anomaly of the coronary circulation in cases 1 and 2 on the basis of electrocardiographic findings prompted us to review similar electrocardiograms reported previously in infants and young children. Considering only cases in whom the cause of abnormalities was established by autopsy, a total of 22 such cases was collected. Fourteen cases had an anomalous origin of the left coronary artery from the pulmonary trunk3O46 and in all, deep Q waves, S-T elevations, and inverted T waves in various combinations occurred resembling a lesion of the anterolateral wall. In 5 cases1, 16 
